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Abstract

The development of a streak camera using microchannel plate electron
multiplier as the cathode is presented. Potential applications to
y-rays, low energy x-rays and charged particles are described.

Preliminary test shows that 150 ps resolution can be obtained.
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Introduction

We report the development of a streak camera (SC) using microchannel
plate electron multiplier (MCP) as the cathode. Figure 1 illustrates the
configuration'of such a device. Except for the cathode, 1t is
essentially the same as the conventional x-ray streak camera. We

describe some of the potential applications and present the result of a

preliminary test.

Potential Applications

1. As a Gamma-ray Streak Camera

Since the MCP has much higher detection efficiency for y-rays than
the conventional photocathode. one of the most interesting applications
of the MCPSC is for y-ray or high-energy x-ray detection. Figure 2 is
a compilation of the MCP detection efficiencies for 0.1 -~ 1000 KeV
photons]’z'a. It 1s seen that the MCP retains its >1%¥ efficiency for
v-1ike photon energiés. Photocathodes, on_tﬁe other.hand, have rather
small quantum efficiencies for MeV photons. Figure 3 shows the
back-surface secondary electron quantum.yie1ds for a 230A Au
transmission photocathode4’5. Since the quantum efficiency for MeV
photons is ~ 0.05%, the MCPSC is 20M tiﬁes'mofe §en§1t1vé than the
conventional x-ray streak camera, where M is the minimum number of

secondary electrons needed to register a trace on the film.

2. For Low-Energy X-ray Application _
Low energy x-rays are strongly,attengated_in the photocathode. . The

situation is particularly serious in high-resolufion spectroscopy where

x-rays are incident at large angie on the photbcathode that is placed on
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the Rowland circle. Since the MCP transmits secondary electrons from the
front surface to the rear, it is ideal for detecting low energy x-rays

incident at large angle to the normal to the cathode.

3. For Charged Particle Application

Figure 4 shows the detection efficiency of the MCP for various types
of radiations. The MCP is sensitive to charged particles as well as to
photons. The MCPSC may therefore find useful applications for charged

particles.

Experiment

We have obtained preliminary data using UV and soft x-rays at our
Monojoule laser facility. Indeed, the MSPSC is so sensitive that we
turned off the laser amplifiers and only the oscillator was used,
yielding 100 ps laser pulses of about 50 uJ. The UV and x-rays
generated from a Ta disk target were detected with the MCPSC. Figures 5
(a) and (b) show typical streak traces and their exposures respectively.
An etalon was used in the laser beam to provide multiple pulses at 800 ps
intervals. The FWHM of the weakest trace is 150 ps. Since the exact
duration of the UV and x-ray pulse is not known, the resolution of the
MCPSC is estimated to be less than 150 ps. The major part of this time
resolution is attributed to the large energy spread of the secondary
electrons from the MCP cathode. We intend to improve the resolution by

selecting a narrow energy band of electrons with an electrostatic

analyzer.
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‘Figure Captions

1. A microchannel plate streak camera and the exberimental setup.

2.. - Compilation of micrdchannel'plate efficiencies from”variqus authors:
Parkes (Ref. 1), Dolan-(Ref. 2) and Adams (Ref. 3).

3. Back-surface_secondary electron quantum yield for a 230-4 Au

. transmission photocathode..

4. Detection efficfencies of microchannel plate for various types of
radiation. |

5. (a) Typical streak traces and (b) their exposures obtained for UV and
x-rays generated at-dhr 1.06 um, 100 ps Monojoule léser facility

operated at 50 uJ.
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